Dynamic kinesin-1 clustering on microtubules due to mutually attractive interactions.
Molecular motors often work collectively inside the cell. While the properties of individual motors have been extensively studied over the last decade, much less is known on how motors coordinate their action when working in ensembles. The motor collective behaviour in conditions where they contact each other, as in intracellular transport, may strongly depend on their mutual interactions. In particular, mutual interactions may result in motor clustering without the need of additional proteins. Here we study the interactions between kinesin-1 molecules by analysing their attachment/detachment kinetics on microtubules in the absence of motor motion. Our in vitro experiments show that kinesins-1 remain longer attached to the microtubule in the presence of neighbouring motors, resulting in the formation of motor clusters. Numerical simulations of the motor attachment/detachment dynamics show that the presence of attractive interactions between motors quantitatively accounts for the experimental observations. From the comparison of the numerical results and the experimental data we estimate the interaction energy between kinesin-1 molecules to be 1.6 +/- 0.5K(B)T. The existence of attractive interactions between kinesins-1 provides a new insight into the coordination mechanism between motor proteins and may be crucial to understand the large scale traffic in cells.